Super edge-magic labeling of m-node k-uniform hyperpaths and m-node k-uniform hypercycles  by Boonklurb, Ratinan et al.
Available online at www.sciencedirect.com
ScienceDirect
AKCE International Journal of Graphs and Combinatorics 13 (2016) 218–229
www.elsevier.com/locate/akcej
Super edge-magic labeling of m-node k-uniform hyperpaths and
m-node k-uniform hypercycles
Ratinan Boonklurba,∗, Authawich Narissayaporna, Sirirat Singhunb
a Department of Mathematics and Computer Science, Chulalongkorn University, Thailand
b Department of Mathematics, Ramkhamhaeng University, Thailand
Received 8 December 2015; received in revised form 7 June 2016; accepted 16 June 2016
Available online 22 July 2016
Abstract
We generalize the notion of the super edge-magic labeling of graphs to the notion of the super edge-magic labeling of hyper-
graphs. For a hypergraph H with a finite vertex set V and a hyperedge set E , a bijective function f : V ∪ E → {1, 2, 3, . . . , |V | +
|E |} is called a super edge-magic labeling if it satisfies (i) there exists a magic constant Λ such that f (e) +v∈e f (v) = Λ for
all e ∈ E and (ii) f (V ) = {1, 2, 3, . . . , |V |}. A hypergraph admitting a super edge-magic labeling is said to be super edge-magic.
In this paper, we show the equivalent form of this labeling, i.e, a hypergraph H is super edge-magic if and only if there exists a
bijective function f : V → {1, 2, 3, . . . , |V |} such that {v∈e f (v)|e ∈ E} is the set of |E | consecutive integers. Finally, we
define two classes of hypergraphs, namely m-node k-uniform hyperpaths and m-node k-uniform hypercycles which are denoted by
m P(k)n and mC
(k)
n , respectively. We show that under some conditions the hypergraphs m P
(k)
n and mC
(k)
n are super edge-magic.
c⃝ 2016 Kalasalingam University. Publishing Services by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
For convenience, let us use [a, b] to denote a set of all integers from a to b. According to [1], super edge-
magic labeling (SEM labeling) for graphs was first defined. For a graph G, the bijection f : V (G) ∪ E(G) →
[1, |V (G)| + |E(G)|] is a super edge-magic labeling if f satisfies (i) there exists a magic constant λ such that
f (x) + f (y) + f (xy) = λ for all xy ∈ E(G) and (ii) f (V (G)) = [1, |V (G)|]. A graph admitting this labeling
is said to be super edge-magic (SEM). It is worth to mention that Acharya and Hegde had introduced in [2] the
concept of strongly indexable graphs which is equivalent to the concept of super edge-magic graphs.
In [3], several classes of graphs are collected whether they are SEM or not. For examples, path graphs and
odd cycles are SEM, but even cycles are not. However, not much has been done concerning an SEM labeling in
hypergraphs. Hence, we generalize the notion of the SEM for graph to the SEM in hypergraph.
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Fig. 1. 1 P(4)4 .
Fig. 2. Nodes and middle parts of m P(k)n .
In this paper, we will consider two classes of hypergraphs, namely, m-node k-uniform hyperpaths, m P(k)n and m-
node k-uniform hypercycles, mC (k)n . These classes are the generalizations of paths and cycles in graph theory. By
defining SEM labelings on “small size” hypergraphs of these two classes, we then can have algorithms to construct
the SEM labelings on “bigger” hypergraphs. Finally, we can conclude that m P(k)n are SEM and under some conditions
on n,m and k, mC (k)n are SEM. We note that these conditions agree with the condition for a cycle to be SEM in
graphs.
2. Preliminaries
Let us begin with the definitions of hypergraph, m P(k)n and mC
(k)
n .
Definition 2.1 ([4]). A hypergraph H is the pair (V (H), E(H)) where the vertex set V (H) is the set of p elements,
which we call vertices, and the hyperedge set E(H) ⊆ P(V (H)).
If there is no ambiguity, we may denote V (H) as V and E(H) as E . For more convenience, we let |V | = p and
|E | = q . Notice that, by Definition 2.1, V can be empty. However, in this paper, our hypergraphs consist of at least
one vertex. Moreover, if |e| = k for all e ∈ E , then H = (V, E) is called a k-uniform hypergraph and it is denoted by
H (k). We can see that H (2) is an ordinary graph.
Definition 2.2. Let m, n, and k be integers such that m ≥ 1, n ≥ 2, and k ≥ 2m. An m-node k-uniform hyperpath,
m P(k)n , is a hypergraph with E = {e1, e2, e3, . . . , en} and V =ni=1 ei where
ei =

m
j=1
{wi, j , wi+1, j } if k = 2m,
m
j=1
{wi, j , wi+1, j } ∪ {vi,1, vi,2, vi,3, . . . , vi,k−2m} if k > 2m,
for i ∈ [1, n].
Example 2.1. We can draw 1 P(4)4 as shown in Fig. 1.
According to Fig. 2, we can regard each hyperedge ei of m P
(k)
n as a combination of 3 parts. Two of them are called
nodes which both consist of m equal vertices {wi, j }mj=1 and {wi+1, j }mj=1. The third part is called the middle which
consist {vi, j }k−2mj=1 . The node part is usually the intersection part of two adjacent hyperedges except for e1 and en
which only their right node and left node are the intersection parts, respectively.
Notice that, m P(k)n has n hyperedges. Each hyperedge consists of exactly k vertices and has two nodes containing
exactly m vertices. Thus, m P(k)n has totally (n − 1)(k − m)+ k vertices.
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Fig. 3. 1C(3)4 .
Fig. 4. Nodes and middle parts of mC(k)n .
Definition 2.3. Let m, n, and k be integers such that m ≥ 1, n ≥ 3, and k ≥ 2m. An m-node k-uniform hypercycle,
mC (k)n , is a hypergraph with E = {e1, e2, e3, . . . , en} and V =ni=1 ei where
ei =

m
j=1
{wi, j , wi+1, j } if k = 2m,
m
j=1
{wi, j , wi+1, j } ∪ {vi,1, vi,2, vi,3, . . . , vi,k−2m} if k > 2m,
for i ∈ [1, n] and wn+1, j = w1, j for j ∈ [1,m].
Example 2.2. We can draw 1C (3)4 as shown in Fig. 3.
According to Fig. 4, each hyperedge ei of mC
(k)
n is similar to the hyperedge of m P
(k)
n . It is a combination of 2
nodes, {wi, j }mj=1 and {wi+1, j }mj=1, and the middle {vi, j }k−2mj=1 . However, each node of mC (k)n is the intersection of two
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Fig. 5. A super edge-magic K (3)4 .
Fig. 6. The SEM labeling for 1 P(3)4 .
Fig. 7. The SEM labeling for 3 P(7)4 .
adjacent hyperedges. Thus, it is easy to see that mC (k)n has n(k −m) vertices. Notice that 1 P(2)n and 1C (2)n are the path
Pn and cycle Cn in the ordinary graph sense.
We extend the notion of the SEM labeling for a hypergraph stated as Definition 2.4.
Definition 2.4. For a hypergraph H , the SEM labeling is a bijective function f : V ∪ E → [1, p + q] satisfying (i)
there exists a magic constant Λ such that for all e ∈ E, f (e) +v∈e f (v) = Λ and (ii) f (V ) = [1, p]. If H admits
the SEM labeling, then H is said to be SEM.
Example 2.3. A complete 3-uniform hypergraph K (3)4 is super edge-magic as shown in Fig. 5.
In the case of an empty edge, e = ∅, we let the sum of all vertex-labels, which is none, to be zero. If a hypergraph
H is a 2-uniform hypergraph, then Definition 2.4 agrees with the definition of SEM labeling in graphs (see Figs. 2, 4
and 6–13).
By Definition 2.4, for every SEM labeling f of H , since f (V ) = [1, p], we obtain f (E) = [p+1, p+q] which is
the set of q consecutive integers. Moreover, since f (e)+v∈e f (v) is a constant for every e ∈ E , {v∈e f (v)|e ∈ E}
must also be the set of q consecutive integers. From this observation, we state the equivalent form of the SEM labeling
for hypergraph as the following theorem.
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Fig. 8. The SEM labeling for 5 P(11)4 .
Fig. 9. The SEM labeling for 5 P(13)4 .
Fig. 10. The SEM labeling for 1C(3)3 .
Fig. 11. The SEM labeling for 3C(7)3 .
Theorem 2.5. Let H be a hypergraph. Then, H = (V, E) is SEM if and only if there exists a bijection f : V → [1, p]
such that {v∈e f (v)| e ∈ E} is a set of q consecutive integers. Moreover, the magic constant Λ of the labeling is
p + q +min{v∈e f (v)| e ∈ E}.
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Fig. 12. The SEM labeling for 5C(11)3 .
Fig. 13. The SEM labeling for 5C(13)3 .
Proof. If E = ∅, then H is trivially SEM and {v∈e f (v)| e ∈ E} is an empty set, which in this context it can be
regarded as a set of 0 consecutive integer. Hence, without loss of generality, we may suppose that E ≠ ∅.
Assume that H is SEM. Then, there exists a SEM labeling f : V ∪ E → [1, p+ q] and a magic constant Λ. Thus,
Λ = f (e) +v∈e f (v) for all e ∈ E , which implies v∈e f (v) = Λ − f (e) for all e ∈ E . Since f is an SEM
labeling, we have f (V ) = [1, p]. Hence, f (E) = [p + 1, p + q]. Therefore,
v∈e
f (v)
e ∈ E

= {Λ− f (e)| e ∈ E} = [Λ− (p + q),Λ− (p + 1)]
is a set of q consecutive integers.
On the other hand, assume that the necessary condition holds. Let α be an integer such that {v∈e f (v)| e ∈ E} =[α + 1, α + q]. Then, we define g : E → [p + 1, p + q] by g(e) = p + q + (α + 1)−v∈e f (v) for e ∈ E . Thus,
g is bijective. Hence, f ∪ g : V ∪ E → [1, p + q] defined by
( f ∪ g)(x) =

f (x) if x ∈ V ,
g(x) if x ∈ E ,
is a bijection.
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To show that f ∪ g is an SEM labeling, let e ∈ E . Then,
( f ∪ g)(e)+

v∈e
( f ∪ g)(v) = g(e)+

v∈e
f (v)
=

p + q + (α + 1)−

v∈e
f (v)

+

v∈e
f (v)
= p + q + α + 1.
Therefore, f ∪g : V ∪E → [1, p+q] is an SEM labeling of H withΛ = p+q+α+1 = p+q+min{v∈e f (v)| e ∈
E} as desired. 
We point out here that Theorem 2.5 is a generalization of the following result found in [5] for graphs.
Theorem 2.6. A graph G of order p and size q is super edge-magic if and only if the set { f (x)+ f (y)| xy ∈ E(G)}
is a set of q consecutive numbers.
By Theorem 2.5, to give an SEM labeling for a hypergraph H , then it is enough to assign only the labels
1, 2, 3, . . . , p to p vertices of the hypergraph in such a way that the assignment satisfies the necessary part of the
theorem.
3. SEM labeling of mP (k)n
First, we will give the SEM labelings for 1 P(2)n ,1 P
(3)
n ,
2 P(4)n and 2 P
(5)
n . Then, we show how to extend those SEM
labelings to the SEM labeling for m P(k)n .
Theorem 3.1. 1 P(2)n is SEM with f : V → [1, n + 1] defined by
f (wi,1) =

1+ i
2
for i ∈ {1, 3, 5, . . . , n},
n + 1+ i
2
for i ∈ {2, 4, 6, . . . , n + 1},
where n is odd and
f (wi,1) =

1+ i
2
for i ∈ {1, 3, 5, . . . , n + 1},
n + 2+ i
2
for i ∈ {2, 4, 6, . . . , n},
where n is even. Moreover, in each case Λ = 5n+72 and Λ = 5n+82 , respectively.
Proof. Since the hyperedges of 1 P(2)n are ei = {wi,1, wi+1,1} ∈ E for i ∈ [1, n], it is easy to check that f is bijective.
Next, to see that f is an SEM labeling, we consider the value of

v∈ei f (v) which is
n+3
2 + i where n is odd and
n+4
2 + i where n is even. Hence, {

v∈e f (v)| e ∈ E} is the set of n consecutive integers. Therefore, 1 P(2)n is SEM by
Theorem 2.5. 
For Theorems 3.2, 3.3 and 3.4, we will give the SEM labelings for 1 P(3)n ,2 P
(4)
n and 2 P
(5)
n , respectively. However,
the proofs of these theorems are similar to the proof of Theorem 3.1. Thus, we omit their proofs.
Theorem 3.2. 1 P(3)n is SEM with f : V → [1, 2n + 1]
f (wi,1) = i for i ∈ [1, n + 1],
f (vi,1) = 2n + 2− i for i ∈ [1, n].
Moreover, Λ = 5n + 5.
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Theorem 3.3. 2 P(4)n is SEM with f : V → [1, 2n + 2]
f (wi, j ) =

i for i ∈ [1, n + 1] and j = 1,
4n + 5− i
2
for i ∈ {1, 3, 5, . . . , n} and j = 2,
3n + 5− i
2
for i ∈ {2, 4, 6, . . . , n + 1} and j = 2,
where n is odd and
f (wi, j ) =

i for i ∈ [1, n + 1] and j = 1,
3n + 5− i
2
for i ∈ {1, 3, 5, . . . , n + 1} and j = 2,
4n + 6− i
2
for i ∈ {2, 4, 6, . . . , n} and j = 2,
where n is even. Moreover, in each case Λ = 13n+172 and Λ = 13n+182 , respectively.
Theorem 3.4. 2 P(5)n is SEM with f : V → [1, 3n + 2]
f (wi, j ) =

i for i ∈ [1, n + 1] and j = 1,
2n + 3− i for i ∈ [1, n + 1] and j = 2,
f (vi,1) = 2n + 2+ i for i ∈ [1, n].
Moreover, Λ = 10n + 11.
Now, we give the idea used in this paper on how to extend those SEM labelings in Theorems 3.1–3.4 to the SEM
labelings of m P(k)n . First, observe that every hypergraph m P
(k)
n has n + 1 nodes. If we add two vertices to each node
of m P(k)n , then m P
(k)
n receives another 2n + 2 vertices and becomes m+2 P(k+4)n .
This addition of vertices can preserve the SEM property. To see that let m P(k)n having p = (n − 1)(k − m) + k
vertices be SEM. Then, we add 2n + 2 new vertices to construct m+2 P(k+4)n . We assign the label p + 1, p + 2, p +
3, . . . , p+ 2n+ 2 to these 2n+ 2 vertices. Next, we make n+ 1 pairs from these 2n+ 2 vertices such that the sum of
vertex-labels of each pair is 2p + 2n + 3, i.e., the vertex whose label is p + j must be paired with the vertex whose
label is p + 2n + 3 − j for every j ∈ [1, 2n + 2]. Now, we put these n + 1 pairs of vertices to each n + 1 nodes, in
any order. Thus, we obtain the new labeling for m+2 P(k+4)n . Since each hyperedge of m+2 P(k+4)n has two nodes, it is
easy to see that the sum of vertex-labels in each hyperedge increased from the old one of m P(k)n by 2(2p + 2n + 3).
Therefore, the set of the sum of vertex-labels in each hyperedge of m+2 P(k+4)n is the set of n consecutive integers.
Consequently, by Theorem 2.5, m+2 P(k+4)n is SEM. Moreover, since m+2 P(k+4)n has more 2n + 2 vertices from m P(k)n
and the sum of vertex-labels is also increased by 2(2p + 2n + 3), the magic constant for m+2 P(k+4)n is increased by
2(2p + 2n + 3) + (2n + 2) = 4p + 6n + 8 from the magic constant for m P(k)n . We conclude this observation as
Lemma 3.5.
Lemma 3.5. If m P(k)n having p vertices is SEM, then m+2 P(k+4)n is also SEM. Moreover, the magic constant for
m+2 P(k+4)n is increased by 4p + 6n + 8 from the magic constant for m P(k)n .
Next, if we add new 2n vertices to each middle part of hyperedge of the SEM m P(k)n , then we obtain the m P
(k+2)
n .
Since we can pair these 2n vertices whose the sum of vertex-labels in each hyperedge are identical. By a similar
manner as Lemma 3.5, the sum of vertex-labels in each hyperedge is increased from the old one in m P(k)n by
2p + 2n + 1. Therefore, the set of the sum of vertex-label in each hyperedge of m P(k+2)n is the set of n consecutive
integers. Hence, we obtain an SEM m P(k+2)n . We state this as Lemma 3.6.
Lemma 3.6. If m P(k)n having p vertices is SEM, then m P
(k+2)
n is also SEM. Moreover, the magic constant for m P
(k+2)
n
is increased by 2p + 4n + 1 from the magic constant for m P(k)n .
To sum up our result, by using both Lemmas 3.5 and 3.6, we can show that all m P(k)n are SEM. In general, to
construct an SEM labeling for m P(k)n , we first find the starting small SEM hypergraph as follows:
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• if m and k are odd, then the starting hypergraph is 1 P(3)n ,
• if m and k are even, then the starting hypergraph is 2 P(4)n ,
• if m is odd and k is even, then the starting hypergraph is 1 P(2)n ,
• if m is even and k is odd, then the starting hypergraph is 2 P(5)n .
Then, we apply Lemma 3.5 for

m−2
2

times and Lemma 3.6 for

k−2m−1
2

times in any order to the starting
hypergraph. We then obtain the SEM labeling for m P(k)n . Therefore, we have the main theorem.
Theorem 3.7. All m P(k)n are super edge-magic.
Example 3.1. To obtain the SEM labeling of 5 P(13)4 with m = 5 which is odd and k = 13 which is odd, we start with
the SEM labeling of 1 P(3)4 . Then, we apply Lemma 3.5 for

5−2
2

= 2 times and Lemma 3.6 for

13−2(5)−1
2

= 1
time, orderly. Therefore, we have the SEM labelings of 3 P(7)4 ,
5 P(11)4 and
5 P(13)4 , respectively (see Figs. 6–9).
4. SEM labeling of mC(k)n
In this section, we try to construct SEM labelings for all mC (k)n . Unfortunately, it is well-known that 1C
(2)
n is not
SEM for all even integers n, see [1]. Thus, we first reveal all mC (k)n which are not SEM in Theorem 4.1.
Theorem 4.1. If mC (2m)n is SEM, then n is odd.
Proof. Note that, mC (2m)n has p = mn and q = n. Suppose that mC (2m)n is super edge-magic. Then, there is a bijection
f : V ∪ E → [1,mn+ n] and a constant Λ such that f (ei )+v∈ei f (v) = Λ for all i ∈ [1, n] and f (V ) = [1,mn].
Since each vertex of mC (2m)n is contained exactly in 2 hyperedges, we obtain
nΛ =
n
i=1

f (ei )+

v∈ei
f (v)

= 2

v∈V
f (v)+

e∈E
f (e)
= 2
mn
j=1
j +
mn+n
j=mn+1
j
nΛ = (mn)(mn + 1)+ n(2mn + n + 1)
2
.
That is Λ = m(mn + 1)+ mn + n+12 . Since Λ is an integer, n must be an odd integer. 
Next, we construct the SEM labelings for the other small hypergraphs, i.e., 1C (3)n and 2C
(5)
n for all n, 1C
(2)
n and
2C (4)n for all odd integer n, and 1C
(4)
n for all even integer n. Note that we omit the proofs of these labelings being SEM
labelings since they are similar to those for m P(k)n in Section 3. Then, we show how to extend those SEM labelings to
the SEM labeling for mC (k)n .
Theorem 4.2. 1C (3)n is SEM with f : V → [1, 2n]
f (wi,1) =

1+ i
2
for i ∈ {1, 3, 5, . . . , n},
n + 1+ i
2
for i ∈ {2, 4, 6, . . . , n − 1},
f (vi,1) =

3n + 1
2
+ i for i ∈

1,
n − 1
2

,
n + 1
2
+ i for i ∈

n + 1
2
, n

,
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where n is odd and
f (wi,1) =

1+ i
2
for i ∈ {1, 3, 5, . . . , n − 1},
n + i
2
for i ∈ {2, 4, 6, . . . , n},
f (vi,1) =

3n
2
+ i for i ∈

1,
n
2

,
n + 2
2
+ i for i ∈

n + 2
2
, n − 1

,
n + 1 for i = n,
where n is even. Moreover, in both case Λ = 5n + 2.
Theorem 4.3. 2C (5)n is SEM with f : V → [1, 3n]
f (wi, j ) =

i for i ∈ [1, n] and j = 1,
2n + 1− i for i ∈ [1, n] and j = 2,
f (vi1) = 2n + i for i ∈ [1, n].
Moreover, Λ = 10n + 3.
Theorem 4.4. Let n be an odd integer. A hypercycle 1C (2)n is SEM with f : V → [1, n]
f (wi,1) =

1+ i
2
for i ∈ {1, 3, 5, . . . , n},
n + 1+ i
2
for i ∈ {2, 4, 6, . . . , n − 1}.
Moreover, Λ = 5n+32 .
Theorem 4.5. Let n be an odd integer. 2C (4)n is SEM with f : V → [1, 2n]
f (wi,1) =

1+ i
2
for i ∈ {1, 3, 5, . . . , n},
n + 1+ i
2
for i ∈ {2, 4, 6, . . . , n − 1},
f (wi,2) =

7n + 3+ 2i
4
for i ∈

1, 3, 5, . . . ,
n − 3
2

,
3n + 3+ 2i
4
for i ∈

n + 1
2
,
n + 5
2
,
n + 9
2
, . . . , n

,
5n + 3+ 2i
4
for i ∈ {2, 4, 6, . . . , n − 1},
where n ≡ 1 (mod 4) and
f (wi,1) =

1+ i
2
for i ∈ {1, 3, 5, . . . , n},
n + 1+ i
2
for i ∈ {2, 4, 6, . . . , n − 1},
f (wi,2) =

5n + 3+ 2i
4
for i ∈ {1, 3, 5, . . . , n},
7n + 3+ 2i
4
for i ∈

2, 4, 6, . . . ,
n − 3
2

,
3n + 3+ 2i
4
for i ∈

n + 1
2
,
n + 5
2
,
n + 9
2
, . . . , n − 1

,
where n ≡ 3 (mod 4). Moreover, in both case Λ = 13n+52 .
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Theorem 4.6. Let n be an even integer. 1C (4)n is SEM with f : V → [1, 3n]
f (wi,1) =

1+ i for i ∈ {1, 3, 5, . . . , n − 1},
n + i for i ∈ {2, 4, 6, . . . , n},
f (vi,1) =

2n − 1− 2i for i ∈ [1, n − 1],
2n − 1 for i = n,
f (vi,2) =

2n + 1+ i for i ∈ [1, n − 1],
2n + 1 for i = n.
Moreover, Λ = 9n + 3.
Finally, we give an idea on how to extend those SEM labelings in Theorems 4.2–4.6. Note that by adding 2 vertices
to each node and middle of mC (k)n will obtain the m+2C (k+4)n and mC (k+2)n , respectively. If the starting hypergraph
mC (k)n is SEM, then we can preserve this property by using the same technique as in Lemmas 3.5 and 3.6. We can
match 2n new vertices to n pairs of vertices such that all pairs have identical sum of vertex-labels. Therefore, we have
these followings lemmas.
Lemma 4.7. If mC (k)n having p vertices is SEM, then m+2C (k+4)n is also SEM. Moreover, the magic constant for
m+2C (k+4)n is increased by 4p + 6n + 2 from the magic constant for mC (k)n .
Lemma 4.8. If mC (k)n is SEM, then mC
(k+2)
n is also SEM. Moreover, the magic constant for mC
(k+4)
n is increased by
2p + 4n + 1 from the magic constant for mC (k)n .
To conclude the result, by using both Lemmas 4.7 and 4.8, we will show that all mC (k)n are SEM except the
hypergraphs of the form mC (2m)n where n is an even integer. In general, to construct a SEM mC
(k)
n , we first find the
starting small hypergraph of which SEM as follows:
• if m and k are odd, then the starting hypergraph is 1C (3)n ,
• if m, k are even and n is odd, then the starting hypergraph is 2C (4)n ,
• if m, n are odd and k is even, then the starting hypergraph is 1C (2)n ,
• if m is odd and k, n are even, then the starting hypergraph is 1C (4)n ,
• if m is even and k is odd, then the starting hypergraph is 2C (5)n .
Then, we apply Lemma 4.7 for

m−2
2

times and Lemma 4.8 for

k−2m−1
2

times, in any order, to the starting
hypergraph. Note that for the hypergraph in the fourth case, we apply Lemma 4.8 for only

k−2m−1
2

− 1 times. We
then obtain the SEM labeling for mC (k)n . Therefore, we have the second main theorem.
Theorem 4.9. mC (k)n is SEM if and only if n is odd or k ≠ 2m.
Example 4.1. To obtain the SEM labeling of 5C (13)3 with m = 5 which is odd and k = 13 which is odd, we start with
the SEM labeling of 1C (3)3 . Then, we apply Lemma 4.7 for

5−2
2

= 2 times and Lemma 4.8 for

13−2(5)−1
2

= 1
time, orderly. Therefore, we have the SEM labeling of 3C (7)3 ,
5 C (11)3 and
5C (13)3 , respectively (see Figs. 10–13).
5. Discussion
In this paper, we extend the idea of SEM labeling in graphs to SEM labeling in hypergraphs. As the preliminary
exploration, we construct the SEM labelings for hypergraphs m P(k)n and mC
(k)
n which are the generalization of a path
Pn and a cycle Cn in graph. However, according to [3], several classes of graphs are SEM. Thus, one can use the idea
as presented in Lemmas 3.5, 3.6, 4.7 and 4.8 to extend these classes of SEM graphs into classes of SEM hypergraphs.
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